o 

CO 

o 



1^ 
o 

Q. 

LU 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date ot publication ; 

08.05.1996 Bulletin 1996/19 

(21) Application nunnber: 95307547.0 

(22) Date of filing: 24.10.1995 



(11) EP0 711060A1 

EUROPEAN PATENT APPLICATION 

(51) lntCI.6: H04M 11/06 



(84) Designated Contracting States: 


• Strahs, Lee B. 


DE ES FR GB IT 


Colts Neck, New Jersey 07722 (US) 




• Holmquist, Kurt Ervin 


(30) Priority: 03.11.1994 US 333686 


Largo, Florida 34643 (US) 


(71) Applicant: AT&T Corp. 


(74) Representative: 


New York, NY 10013-2412 (US) 


Buckley, Christopher Simon Thirsk et ai 




AT&T (UK) LTD., 


(72) Inventors: 


AT&T Intellectual Property Division, 


• Hanson » Bruce Lowell 


5 IMornington Road 


Little Silver, New Jersey 07739 (US) 


Woodford Green, Essex IG8 OTU (GB) 



(54) An enabling technique for quickly establishing high speed PSTN connections in 
telecommuting applications 



(57) A data communications equipment, e.g., a mo- 
dem (100;200), uses a telephone number of a remote 
endpoint (50;60) to retrieve an associated set of stored 
configuration parameters. These stored configuration 
parameters allow the modem (100;200) to quickly ini- 



tialize itself and thereby significantly reduce the training 
interval with the remote modem (200;100). In addition, 
the use of the telephone number of the remote endpoint 
allows quick identification of modulation format, e.g., 
that a fax call is being established. 
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Description 

Background Of the invention 

The present invention relates to data communica- 
tions equipment, e.g., modems, and, more particularly, 
to the setting of communications parameters wtthin the 
data communications equipment. 

Today, more and more companies are allowing em- 
ployees to work from home, i.e., to "telecommute." To 
facilitate the ability of employees to work at home, some 
companies provide their telecommuting employees with 
personal computers. The latter assist the telecommut- 
ing employee in performing their work at home as if 
physically at the office. For example, an employee may 
be able to just as easily write a report using a word proc- 
essor on their personal computer at home as compared 
to performing the same activity at the office. As a result, 
the personal computer provides a degree of independ- 
ence from the workplace. However, during a work day 
the telecommuting employee may still have the need to 
occasionally access additional computer resources lo- 
cated at the company's facilities. The telecommuting 
employee may make a number of such data connec- 
tions during the course of a day for very short time pe- 
riods to obtain a copy of a file, exchange electronic mall, 
reconcile databases, etc. 

Any computer facility is typically accessed by the 
telecommuting employee via a switched data connec- 
tion through the public switched telephone network 
(PSTN). In order to establish a switched data connec- 
tion, the personal computer of the telecommuting em- 
ployee includes data communk:ations equipment, e.g., 
a modem, that is coupled to the PSTN. Generally, the 
telecommuting employee simply enters a command into 
the personal computer to instruct the modem to dial a 
telephone number associated with the computer facility. 
After dialing and detecting an answer tone from a far- 
end modem of the computer facility, both the kx;al mo- 
dem and the far-end modem perform a "hand-shaking" 
procedure to establish the data connection. 

This "hand-shaking" procedure is performed by 
both modems every time a data connection is estab- 
lished between the telecommuting employee's home 
and the computer facility. As part of this 'hand-shaking, 
■ or initialization, procedure, each modem performs a 
"training process" in which each modem evaluates the 
analog communications channel across which the data 
connection is established. This evaluation is performed 
so that each modem can process a received signal to 
correctly recover the transmitted information from the 
far-end. For example, each modem typically includes an 
equalizer to correct for "inter-symbol interference" (ISI). 
In order to correct for ISI, a predefined test signal is 
transmitted between the modems during the above- 
mentioned training process. Each modem evaluates the 
received test signal and calculates a set of parameters 
referred to as "tap values" for the respective equalizer. 



Unfortunately, the higher the data communications 
speed, the longer this training interval. In particular, 
high-speed data modems have the characteristic of tak- 
ing a significant amount of time, e.g., 10-20 seconds, 
5 to establish a data connection. Further, it Is likely that In 
a telecommuting environment high-speed data connec- 
tions will be established between a telecommuting em- 
ployee and their company's computer facilities for short 
periods of time throughout the course of the day This is 
to simply because the high-speed transfer of data, i.e., in- 
formation, increases productivity, and because some 
pc-based applications, like image transfers, require a 
large amount of data. Consequently, this 10-20 second 
training delay becomes an annoyance in a telecommut- 
^5 ing environment. In addition, the longer It takes to es- 
tablish a data connection, the more time that a particular 
modem of the computer facility is busy — which increas- 
es the likelihood of other telecommuting employees re- 
ceiving a busy signal when they attempt to make a data 
20 connection to the computer facility of the company 

While some "fast-training" mechanisms exist in the 
prior art, these prior art solutbns are not the complete 
answers in a telecommuting environment. For example, 
in private tine networks there is a dedicated facility be- 
25 tween each endpoint of a data connection. In such a sit- 
uation, the same facility is always used so that configu- 
ration parameters, like equalizer tap values, need, gen- 
erally, only be calculated once. Once calculated, these 
configuration parameters are stored for latter recall by 
30 each modem within each endpoint. However, in the tel- 
ecommuting environment — there are no dedicated fa- 
cilities — only switched facilities between each endpoint 
of the data connection. Similarly, in the co-pending, 
commonly assigned, patent application of Ken Ko entl- 
35 tied "Independently Switched Voice and Data Calls Us- 
ing a Simultaneous Voice and Data Uo6em* serial No. 
08/216,373, filed on March 23, 1994, the local loop be- 
tween a user and their central office is terminated be- 
tween two modems — one modem within the user's 
40 home and one modem within the central office of the 
user. In this environment, the parameters of the dedicat- 
ed local loop are measured and stored for future refer- 
ence in these two modems. In fact, the central office of 
the user stores configuration parameters, like tap val- 
4S ues, based upon the telephone number associated with 
the respective local loop. However, again, in the typical 
telecommuting environment — the local loop is not Iso- 
lated between two modems — instead the communica- 
tions path between the two data endpoints include 
so switched facilities. 

Summary of the Invention 

We have recognized that in a telecommuting envi- 
ronment a) it is likely a high-speed communications path 
between two data endpoints will primarily use switched 
facilities that are digital, and b) that the data endpoint 
associated the computer facility of the company will cou- 



25 



30 



35 



40 



45 



2 



3 



EP 0 711 060 A1 



4 



pie to the PSTN through a digital facility. Consequently, 
the only segment of the high-speed data connection 
which uses truly analog communications Is the local 
loop between the telecommuting emptoyee's residence 
and their local central office. Therefore, and In accord- s 
ance with the principles of the invention, we have real- 
ized a method and apparatus that significantly reduces 
the training interval. In particular, a modem uses a tele- 
phone number of a remote endpoint to retrieve an as- 
sociated set of stored configuration parameters. These 
stored configuration parameters allow the local modem 
to quickly initialize itself and thereby significantly reduce 
the training Interval. 

In one embodiment of the invention, a central com- 
puter facility has an all-digital connection to the PSTN 
via a T1 , or similar, facility. The PSTN portion of the high- 
speed data connection also comprises a digital commu- 
nications facility. This allows the modem located within 
the employee's residence and the modem associated 
with the central computer facility to use predetermined 
configuration parameters in establishing the data con- 
nection. In particular, the answering modem, e.g., the 
modem associated with the central computer facility, de- 
tects the calling party's telephone number and retrieves 
an associated set of stored configuration parameters. 
Similarly, the originating modem retrieves a similar set 
of stored configuration parameters as a function of the 
called telephone number. In this embodiment, these 
stored configuration parameters include tap values for 
the respective equalizer of each modem. These equal- 
izer tap values reflect the effect on any received data 
signal of the local loop between the telecommuting em- 
ployee and their central office. In addition, other config- 
uration parameters, like speed, parity, error correction 
options, echo canceter taps, approximate round trip de- 
lay, usable channel bandwidth (optimum symbol rate), 
received signal level and any other information about 
the circuit which normally would require time during star- 
tup for the modem to determine by direct analysis are 
also set. For example, V.34 modems determine gain 
versus frequency (frequency response) and noise ver- 
sus frequency during startup In order to select the sym- 
bol rate and transmitter pre-emphasis for the session. 
All of this Information could be stored and then retrieved 
based on the phone number. 

As a result, this Invention provides a basis for quick- 
ly establishing high-speed data connections over PSTN 
circuits In a network configuration which Is likely to be 
common In telecommuting usage. The inventive con- 
cept also makes it possible to have the number of em- 
ployees who are actively using telecommuting to be 
much larger than the number of circuits and central site 
modems (just as the number of customers connected to 
a central office might be much larger than its maximum 
capacity). 



Brief Description of the Drawing 

FIG. 1 is a block diagram of a point-to-point data 
communications system; 

FIG. 2 is a block diagram of DCE 200, which embod- 
ies the principles of the invention and is used in the 
data communications system of FIG. 1 ; 
FIG. 3 is an illustration of an illustrative data struc- 
ture for use in storing information in accordance 
with the inventive concept; 
FIG. 4 is an illustrative flow diagram in accordance 
with the principles of the invention for use in an 
answering DCE; 

FIG. 5 is a block diagram of DCE 1 00, which embod- 
ies the principles of the invention and is used in the 
data communications system of FIG. 1; 
FIG. 6 is an illustrative flow diagram in accordance 
with the principles of the invention for use in an orig- 
inating DCE; and 

FIG. 7 is another block diagram of a data commu- 
nications system embodying the principles of the 
invention. 

Detaited Descrtption 

A point-to-point data communications system for 
use in a telecommuting application is shown In FIG. 1. 
In the following example, it is assumed a calling party, 
e.g., the telecommuting employee, at terminal 60 initi- 
ates a telephone call in order to access computer 50 
through DCE 100, PSTN 10, T1 interface 15, and DCE 
200. DCE 100 and DCE 200 access PSTN 10 via lines 
201 and 101, respectively. The communications chan- 
nel includes lines 201 , PSTN 1 0, and line 101. The latter 
Is representative of a typical analog, or "tip/ring," local 
loop, while line 201 is representative of a digital facility, 
e.g., T1. In this example, line 201 terminates in T1 in- 
terface 1 5, which is assumed to be co-located with DCE 
200. Further, It Is assumed that any data call routed 
through PSTN 10 is over digital facilities. In particular. 
In this type of application it is assumed that high-speed 
PSTN circuits are required between any central site 
computing facilities and the residences of employees 
who are working at home. As a result, the only analog 
portion of the switched data connection between com- 
puter 50 and DCE 100 is over local loop 1 01 . Therefore, 
and In accordance with the inventive concept, the de- 
termination of any analog line specific parameters in es- 
tablishing a data connection between computer 60 and 
terminal 60 need only be determined once. Subsequent 
data connections between the same data endpoints can 
be quickly established via the use of a fast-initialization 
procedure in which configuration-specific parameters 
are recalled in a DCE as a function of the far-end tele- 
phone number. DCE 200, of FIG. 1, embodies the prin- 
ciples of the inventbn and is shown in more detail in 
FIG. 2. The components of DCE 200, other than the in- 
ventive concept, are well-known. DCE 200 comprises 
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memory 220, CPU 210, Digital Signal Processor (DSP) 
230. time-slot access device 260, and data terminal 
equipment interface 270. CPU 210 is a microprocessor 
central processing unit, which operates on, or executes, 
program data stored in memory 220, via path 213. Time 
slot access device 260 provides information to, and re- 
ceives information from, T1 interface 15, via time-divi- 
sion-multiplexed (TDM) bus 261 . T1 interface 16 termi- 
nates T1 facility 201, which conveys a T1 signal from 
the respective terminating central office (not show) with- 
in PSTN 1 0. A T1 signal includes a plurality of channels, 
only one of which is assigned to DOE 200. (Although not 
shown, T1 facility 201 Is actually shared among a plu- 
rality of DCEs, of which DCE 200 is one. The other DCEs 
similarly provide information to, and receive information 
from, T1 interface 15, via TDM bus 261 .) Time slot ac- 
cess device 260 receives signaling information from T1 
interface 15, via TDM bus 261. This signaling informa- 
tion includes the identification of the particular time slot 
of TDM bus 261 that is assigned to DCE 200 and in- 
cludes other information like "Automatic Number Iden- 
tification" (ANI), which represents the calling party's tel- 
ephone number Time slot access device 260 both re- 
moves and inserts data into the assigned time slot of 
TDM bus 261 . This data is a digital representation of an 
analog signal. In particular, data extracted by time slot 
access device 260 from the assigned time slot is pro- 
vided as a received signal, RX, to DSP 230 via line 241 . 
This received signal is a digitized version of the analog 
signal transmitted by modem 100. Conversely, DSP 230 
applies signal TX to time slot access device 260, via line 
232, for transmission to the far end. Like signal RX, sig- 
nal TX is also a digitized analog signal. This type of mo- 
dem is known in the art as a V-'aw modem." Memory 
220 Is representative of random access memory (RAM), 
and comprises a number of representative storage lo- 
cations, of which a subset is shown in FIG. 2. For ex- 
ample, storage location 505 corresponds to that portion 
of memory that stores Instructions and data associated 
with implementing step 505 of FIG. 4, described below. 
In addition, a portion of memory 220 includes telephone 
number list 221 and parameter list 222. 

As shown in FIG. 3, telephone number list 221 in- 
cludes a plurality of telephone numbers, 21 -1 to 21 -n. 
For each telephone number there is a corresponding 
pointer, I.e., 22-1 to 22-n. Each pointer identifies a re- 
spective set of configuration information within param- 
eter list 222. The latter stores a plurality of sets of con- 
figuration information, 222-1 to 222-n. Each set of con- 
figuration information illustratively includes data repre- 
senting equalizer tap values, echo canceller tap values, 
parity, speed, and modulation information. In this exam- 
ple, telephone number 21-1 is associated with set 222-1 
via pointer 22-1 . tn order to facilitate understanding the 
inventive concept, reference can also be made to FIG. 
4, which represents an illustrative method used herein 
to provide a "fast initialization' procedure In an answer- 
ing DCE. 



As noted above, it is assumed that DCE 200 is the 
answering DCE and begins in an idle mode in step 505. 
In step 510, the answering DCE detects an incoming 
telephone call via the above-mentioned signaling por- 
5 tion of TDM bus 261 . The signaling information provides 
time slot access device 260 with the identity of the time 
slot in TDM bus 261 within which data from the far-end 
caller is to be received. In addition, the signaling infor- 
mation includes the calling party's ANI, which time slot 
10 access device 260 provides to CPU 210, via line 212, 
in step 515. CPU 210 instructs time slot access device 
260, via line 214, to answer the incoming call in step 
520. CPU 210 then compares, in step 521 , the received 
ANI to each telephone number entered on telephone 
15 number list 221 . If the calling party's telephone number 
was not found on the list by CPU 21 0, the latter executes 
a normal initialization in step 535. A normal initialization 
conforms to any of the standard modulation schemes, 
e.g., V.34. After performing the normal initialization, 
CPU 210 checks, in step 540, a predefined "storage 
flag" set within DCE 200. This "storage flag" is simply 
an additional parameter of DCE 200 and can be set in 
any number of ways, e.g., by a network manager via an 
"AT command mode' Instruction. If the "storage flag" is 
set, then, in step 545, the ANI is entered Into telephone 
number list 221 and an associated copy is made of the 
respective configuration parameters for storage within 
parameter list 222. If the "storage flag" was not set, then 
no entry is made for this particular telephone number 

However, if the calling party's telephone number is 
located in telephone number list 221, the answering 
DCE performs a "fast initialization" In step 530. In this 
"fast initialization," CPU 210 retrieves the set of config- 
uration infornration associated with the received ANI via 
the pointer that links each telephone number entry of 
telephone number list 221 with a respective set of con- 
figuration information stored in parameter list 222. 

Similar to the operation of the answering DCE, the 
originating DCE also checks the telephone number of 
the called party. DCE 1 00, of FIG. 1 , embodies the prin- 
ciples of the Invention and is shown in more detail in 
FIG. 5. The components of DCE 100. other than the in- 
ventive concept, are well-known. In this example, DCE 
100 is illustratively an analogHnodem and comprises 
memory 120, CPU 110. Digital Signal Processor (DSP) 
1 30, hybrid circuit 1 40, off -hook relay 1 60, and data ter- 
minal equipment interface 170. CPU 110 is a microproc- 
essor central processing unit, which operates on, or ex- 
ecutes, program data stored in memory 120. via path 
113. Memory 120 is representative of random access 
memory (RAM), and comprises a number of represent- 
ative storage locations, of which a subset is shown in 
FIG. 5. Like DCE 200 described above, memory 120 in- 
cludes telephone number list 121 and parameter list 
1 22, which are assumed to have the same structure as 
shown in FIG. 3. In addition, for simplicity, it is assumed 
that hybrid 140 is not only a 2-to-4 wire converter but 
also includes other well-known processing circuitry like 
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analog-to-digital converters and digital-to-analog con- 
verters for processing an incoming or outgoing signal, 
respectively. In order to facilitate understanding the in- 
ventive concept, reference can also be made to FIG. 6, 
which represents an illustrative method used herein to 
provide a "fast initialization" procedure in the originating 
DCE. 

DCE 100 begins in an idle mode in step 605. In step 
61 0, CPU 1 1 0 initiates a data call to computer 50. As is 
known in the art, this data call can be initiated in a 
number of ways. For example, a user at terminal 60 can 
keyboard dial using the well-known "AT-command set." 
As part of originating the telephone call, CPU 110 con- 
trols off-hook relay 160 to go "off-hook," as is known in 
the art. This couples hybrid circuit 140 to via local loop 
101 over which the called party's telephone number is 
provided to PSTN 10. CPU 110 then compares, in step 
620, the telephone number being dialed to each tele- 
phone number entered on telephone number list 121 . If 
the called party's telephone number was not found on 
the list by the originating DCE, the latter executes a nor- 
mal initialization in step 635. A normal initialization con- 
forms to any of the standard modulation schemes, e.g., 
V.34. After performing the normal initialization, CPU 110 
checks, in step 640, a predefined "storage flag" set with- 
in DCE 100. This "storage flag" is simply an additional 
parameter of DCE 1 00 and can be set in any number of 
ways, e.g., by the user via an "AT command mode" in- 
struction. If the "storage flag" is set, then, in step 645, 
the phone number is entered into telephone number list 
121 and an associated copy is made of the respective 
configuration parameters for storage within parameter 
list 122. If the "storage flag" was not set, then no entry 
is made for this particular telephone number. 

However, if the called party's telephone number is 
located In telephone number list 121, the originating 
DCE performs a "fast initialization" in step 625. In this 
"fast initialization," CPU 110 retrieves the set of config- 
uration information associated with the called party's tel- 
ephone number via the pointer that links each telephone 
number entry of telephone number list 1 21 with a re- 
spective set of configuration information stored in pa- 
rameter list 122. 

It should be noted that it was assumed that both 
ends of the data connection correctly determined that 
either a last Initialization' or a "normal initialization" 
could be performed. Although not shown for simplicity, 
it Is assumed that If one of the DCEs determined that a 
fast initialization could be performed while the opposite 
DCE determined a "normal initialization" must be per- 
formed, a suitable error recovery procedure would be 
followed. For example. If the answering DCE deter- 
mined that a fast initialization could be performed and 
subsequently detected a standard training signal indi- 
cation from the opposite DCE, then the answering DCE 
would revert back to a normal Initialization process. In 
addition, the Inventive concept presumes a fixed rela- 
tionship between a telephone number on telephone 



number lists 221 and 121 . and a predetermined param- 
eter — even though there is no guarantee that the pre- 
determined parameter will not change. For example, it 
is assumed that equalizer tap values associated with a 

s calling party's telephone number on telephone number 
list 221 will not change because of the presumption that 
the communications path comprises switched facilities, 
which are predominately digital. However, if after estab- 
lishing a data connection using the fast Initialization pro- 

10 cedure the presumption Is in error, DCE 200 simply ex- 
ecutes a respective error recovery procedure. For ex- 
ample, if the predetermined equalizer tap values no 
longer apply, the error rate in a received data signal will 
likely increase. In this case, CPU 210 of DCE 200 mon- 

is itors the error rate as known In the art. If the error rate 
should exceed a predetermined number DCE 200 per- 
forms a nomial retrain to readjust the equalizer tap val- 
ues. 

In the above example, it was assumed that a tele- 

20 commuting employee originated the telephone call to 
computer 50. However, it may be the case that computer 
50 Initiates the data call to terminal 60 of the telecom- 
muting employee. In this case, the illustrative methods 
of FIGs. 3 and 6 would now apply to DCE 100 and DCE 

25 200, respectively. However, in the case of DCE 1 00, this 
embodiment requires that the local exchange carrier 
(not shown) that provides service to the telecommuting 
employee via local loop 101 be equipped with what is 
known in the art as a "CPDN" feature. The CPDN is a 

30 caller identification number and is typically the tele- 
phone number of the calling party. An example of a 
CPDN central office feature can be found in Bellcore 
Technical Reference CLASS Feature: "Calling Number 
Delivery," TR-TSY-000031 , Issue 3, January 1990. It is 

55 assumed that this CPDN feature is a part of the tele- 
phone service provided to the telecommuting employee 
by the local exchange carrier (not shown) within PSTN 
10. In this case. DCE 100 detects an incoming tele- 
phone call by the receipt of two distinct signals from 

40 PSTN 10, one is a "ringing signal" as known in the art, 
and the second Is a "modulated Information signal" that 
is representative of CPDN information in accordance 
with Bellcore Calling Number Delivery Technical Refer- 
ence TA-TSY-000031 mentioned above and Bellcore 

45 Technical Advisory "Voiceband Data Transmission In- 
terface Generic Requirements," TA-NWT-000030, Is- 
sue 3, April 1992. This modulated information signal is 
typically multiplexed between the ringing signals. DSP 
130 of DCE 100 provides the incoming CPDN number 

50 to CPU 110 via line 131. Once CPU 110 receives the 
calling part/s telephone number from DSP 130, a com- 
parison is made with the telephone numbers on tele- 
phone number list 121 as described above to perform 
either a ""fast initialization" or a "normal initiaiizatbn." 

55 As described above, the inventive concept allows a 
DCE coupled to the PSTN network to recognize prior to 
starting training that long initialization times can be 
avoided by retrieving configuration parameters, derived 
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on a previous connection and then stored In memory. In 
particular, once both the originating DCE and the an- 
swering DCE have determined that a fast initialization 
is possible, each respective DCE independently recalls 
an associated set of predefined configuration parame- 
ters from a memory device of the DCE. This set of pre- 
defined configuration information Illustratively Includes 
equalizer tap values, speed, parity echo canceler taps, 
approximate round trip delay, usable channel bandwidth 
(optimum symbol rate), received signal level and any 
other information about the circuit which normally would 
require time during startup for the modem to determine 
by direct analysis, etc., and also information as to mod- 
ulation format, etc. Further, upon determining that a "fast 
initialization" may be performed, the "a priori" stored pa- 
rameter information may instruct the answering modem 
to immediately switch to a proprietary modulation for- 
mat. Alternatively, each DCE may immediately recog- 
nize the type of data connection, e.g., that a fax call, 
data-only call, etc. is being established. 

Although described in the context of the point-to- 
point data communications system of FIG. 1 , other data 
communications system arrangements incorporating 
the inventive concept are possible as. for example, 
shown in FIG. 7. The components of FIG. 7, other than 
the inventive concept, are well-known. FIG. 7 is similar 
to FIG. 1 except that computer 50 communicates with 
terminal 60 via packet network 899, and access node 
905. Packet network 899 is illustratively an X.25 network 
that couples computer 50, and other data terminal 
equipment (not shown), to access node 905. In accord- 
ance with the inventive concept, access node 905 in- 
cludes DCE 200 and T1 interface 15, both of which have 
been described above. It should be noted that since 
DCE 200 Is a part of access node 905, another alterna- 
tive embodiment Is to move the configuration Informa- 
tion from inside DCE 200 to a shared data base acces- 
sible by packet network 899. For example, when a user 
located at terminal 60 "dials in" to access node 50, the 
latter retrieves configuration information from the 
shared data base (not shown) via packet network 899 
before establishing the data connection to terminal 60. 
Other than the coupling of computer 50 via a packet net- 
work, the inventive concept functions as described 
above. 

The foregoing merely illustrates the principles of the 

Invention and it will thus be appreciated that those 
skilled in the art will be able to devise numerous alter- 
native arrangements which, although not explicitly de- 
scribed herein, embody the principles of the invention 
and are within its spirit and scope. 

For example, although the invention is Illustrated 
herein as being implemented with discrete functional 
building blocks, e.g. a time slot access device, etc., the 
functions of any one or more of those building blocks 
can be carried out using one or more appropriate pro- 
grammed processors, e.g.. a digital signal processor. 
Further, although illustrated in the context of a T1 line. 



other digital facilities, e.g., that provide access to DSO 
channels, can also be used. Finally, it should be noted 
that although DCE 200 was described in the context of 
an individual modem, DCE 200 could also be a part of 
s a "modem-pool." In this instance, the configuration in- 
formation associated with a telephone number would be 
located in a shared data base, from which configuration 
information is provided to each modem of the modem- 
pool. 

10 

Claims 

1. Data communications equipment apparatus com- 
15 prising: 

means for providing a telephone number of a 
called party to a telephone network for estab- 
lishing a data connection to the called party; 
20 and 

means responsive to the telephone number of 
the called party for setting data communica- 
tions equipment configuration information in 
the data communications equipment appara- 
25 tus. 

2. The apparatus of claim 1 wherein the means 
responsive sets tap values of an equalizer that is 
used to process a received data signal transmitted 

30 by the remote data communications equipment. 

3. The apparatus of claim 1 wherein the data commu- 
nications equipment configuration information 
includes information pertaining to the type of data 

35 connection between the remote data communica- 
tions equipment and the data communications 
equipment apparatus. 

4. The apparatus of claim 2 wherein the information 
40 pertaining to the type of data connection includes 

information representative of a speed of the data 
connection. 

5. The apparatus of claim 1 wherein the configuration 
45 information includes information about the type of 

modulation to occur with the remote data commu- 
nk^atlons equipment. 

6. A method for use in a data communications equip- 
50 ment apparatus, the method comprising the steps 

of: 

providing a telephone number to a telephone 
network for establishing a telephone call to a 
55 remote data communications equipment; 

identifying a set of stored configuration param- 
eters associated with the telephone number; 
and 
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retrieving the identified set of stored configura- 
tion parameters to configure the data comnnu- 
nications equipment apparatus for the tele- 
phone cal!. 

5 

7. The method of claim 6 wherein a portion of the iden- 
tified set of stored configuration parameters 
Includes a plurality of tap values. 

8. The method of claim 6 further comprising the step io 
of initializing an equalizer of the data communica- 
tions equipment with the Identified plurality of tap 
values. 

9. The method of claim 6 wherein the identified set of 15 
stored configuration parameters includes informa- 
tion pertaining to the type of data connection 
between the remote data communications equip- 
ment and the data communications equipment. 



10. The method of claim 9 wherein the information per- 
taining to the type of data connection includes Infor- 
mation representative of a speed of the data con- 
nection. 



20 



25 



1 1 . The method of claim 6 wherein a portion of the iden- 
tified set of stored configuration information 
Includes Information about the type of modulation 
to occur with the renriote data communications 
equipment. 30 

12. The method of claim 6 wherein the stored configu- 
ration parameters are located In a data base exter- 
nal to the data communications equipment appara- 
tus. 55 
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FIG. 1 




FIG. 2 



DATA 

TERMINAL 
INTERFACE 
TO COMPUTER 50 

mr 



199 



DATA 
TERMINAL 
EQUIPMENT 

?DTE) 
INTERFACE 



200 
270" 



.233 



,230 



210 



CPU 



DSP STATUS 
. INFORMATION 

^231 
CONTROL 
INFORMATIO|l 

^211 



DIGITAL 
SIGNAL 
PROCESSOR 
DSP) 



241 



232 
212 



I 



260 > 



TIME-SLOT 
ACCESS 
DEVICE 



214 



TDM 
BUS 
261 



15 



Tl 

INTERFACE 



■213 



, Tl 

T 

201 



BLOCK 505 



BLOCK 520 



BLOCK 535 



TELEPHONE NUMBERlJSf 
MEMORT 



-221 
-222 
■220 



A 



EP 0 711 060 A1 



FIG. 3 



r22l 



fTEEEPHONE NUliBETLfST 



21-1 



22-1 



TELEPHONE NUMBER 



21-n 



22-n, 



TELEPHONE NUMBER 



PARAMETER LIST 



^222 



222-1 



EQUALIZER TAP VALUES 



ECHO CANCELLER TAP VALUES 



SPEED 



PARITY 



MOOULAnON 



222-n 



EQUALQER TAP VALUES 



ECHO CANCELLER TAP VALUES 



SPEED 



PARITY 



MCDUlAnON 



FIG, 4 



(START ) 



IDLE MODE. LOOK FOR RING SlCNAl 



-505 



INCOMING CALL DETECTED~?~y^^^ 



„» YES. ON THE UST/ 
(FAST INITIAUZAnON) 



RECEIVE CALLING PARTTS 
TELEPHONE NUMBER 



ANSWER CALL 
I 



-515 



-520 



COMPARE CALLING PARTTS 
TEUPHONE NUMBER 
TO TELEPHONE UST ? 

\ 



VnO. not ON T HE LIST 
) ' \ ^5 35 



525' (NORMAL INmALEAnON) 

545 rSQ <CHECK STOOGE FLAG ?) ^^ 
1- I- - V54O 



CREATE ENTRY IN TEUPHONE 
UST AND PAymETER UgT 



9 



EP0 711 060 A1 



FIG. 5 



DATA 
TERMINAL 
INTERFACE 
TO TERMINAL 

r60 



DCE 



T 

99 



DATA 
TERMINAL 
EQUIPMENT 

iNiEmricE 



r 



170 



100 



133 



.130 



110 



CPU 



•113 



OSP STATUS 
INFORMATION 



INI 



Mil 



Mil 



DIGITAL 
SIGNAL 
PROCESSOR 
(DSP) 



141 1^ 



JL 



132 



HYBRID 
CIRCUIT 
D/A ft 
A/D 



Orr-HOOK BEUY CONTROL 



m 

^112 



160 



OFF-HOOK 
RELAY 



VR 



101 



mm. 



BLOCK 620 



BLOCK 635 



TELEPHONE NUMBER UST 
MEMORY 



-121 

-122 
-120 



10 



EP 0 711 060 A1 



FIG. 6 



C START ; 



IDl£ MODE 
I 



YES, ON T HE UST/ ~ 
(FAST INmAUZATtOiT ) 



INITIATE TELEPHONE CALL TO CALLED NUMBER r ^'° 
T 



COMPARE CALLED PARTY'S 
NUMBER TO TELEPHONE LIST ? 

1 



^NO. NOT 



ON THE UST 
^655 



^620 



(NORMAL INIMIZATION ) 

645 j^CHECK STORAGE FLAGD S^ 
CREATE ENTRY IN TELEPHONE 



UST AND PA^METER UST 



ceSd 



FIG. 7 



50 



1. 



COMPUTER 



mi 

200. 



-.905 



XE 



TDM 

US 
6t 

L 



i 



15 



10 



Tl 

INTERFACE 



Tl 



PSTN 



PACKET 
NETWORK 
899 



201 



100 
T/R . 

•r 

101 



DCE 



99 



60 



TERMINAL 



11 



EP0 711 060 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 95 30 7547 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Calecory 



CkBtion of document with indication, where appropriate^ 
of relevant passages 



EP-A-0 507 522 (CANON KK) 7 October 1992 

* column 4, line 41 - column 6. line 16 * 

EP-A-0 180 066 (UNIVERSAL DATA SYSTEMS 
INC) 7 May 1986 

* abstract * 



The prcsait scardi report has bccq drawn up for aU dai 



Refevant 
to t 



a JlSSIHCATION OF THE 
APPLICATION {lDt.CL6) 



1,3-6, 
9-12 

2,7,8 

2.7,8 



H04M11/06 



1*ECHN1CAL nELOS 
SEARCHED (Itit.a.6) 



H04M 



THE HAGUE 



23 February 1996 



Mikkelsen, C 



CATEGORY OF QTEO DOCUMENTS 

X : particolariy rdevaat if taken atone 

Y : particulariy rdevanl if conbincd with another 

doctinent of tbe sime category 
A : tecboological backi^ound 
O : non-written dhdosuie 
P : latcimediate document 



T : tbcDiy or principle vndeilvins i 
E : cariitr patat doGmBcnt, but pabHshed on, or 

after the fillip date 
D : docuiaeat died In the appUcatini 
I. : docuBCBt died for other reasoai 



ember of the saae patent fwtly. conesponding 



12 



